
DETERMINE RATES WITH 

OH DOSING

versus increasing times of x-ray exposure

Takamoto, K. & M.R. Chance, Annu. Rev. Biophys. Biomol Struct. 2006. 35:251-76 

Fractional unmodified peptide determined from peak areas plotted 



Change in Modification Rates = Change in the Solvent accessibility
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MS/MS ANALYSIS: FRAGMENTATION
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MS/MS SPECTRUM
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• Manually – to calculate constant rates and to verify sites 
of modification

• MaxMatrix (http://www.massmatrix.net) - to determine 
sites of modification

• Mascot (Matrix Science) – to determine sites of 
Modification

• ProtMapMS – (in-house) – all of the above





MASS MATRIX READOUT 



MASS MATRIX IDENTIFICATION OF PEPTIDE 1-9 OF AB42



PROTMAPMS: SOFTWARE FOR AUTOMATION

• Removing biggest bottlenecks of data analysis and 
interpretation, manual identification and integration

• Identification and verification of all peptide species

• Quantification of peptide oxidation versus exposure 
time

• Specific, custom built for protein footprinting

• Testbed: insulin monomer/hexamer comparison



Chain A – GIVEQCCTSICSLYQLENYCN
Chain B – FVNQHLCGSHLVEALYLVCGERGFFYTPKT

Insulin



ProtMapMS
GUI



EXTRACTED ION CHROMATOGRAM: 

INSULIN PEPTIDE 23-29
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Kiselar et al., J. Biol. Chem. 2011



DR PLOT OF 23-29 INSULIN PEPTIDE



DATA SUMMARY



PROTMAPMS: AUTOMATED STRUCTURAL MS ANALYSIS

1. Inputs and converts mass 
spectrometry data

2. Using exact mass of peptides 
(ppm), plus known modification 
chemistry.

3. Extracts intensities to generate 
rate of modification for specific 
peptides; identifies sites of 
modification.

4. Completes task in hours, 
currently licensed to multiple 
clients
(www.neoproteomics.net).

Kaur et al., Anal. Chem, 2009

ProtMapMS 1.0 GUI
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